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(54) MAGNETIC CARD AND METHOD FOR USING THE SAME 

(57)Abstract; 

PROBLEM TO BE SOLVED: To prevent alteration and forgery and 
to provide a magnetic card having a high degree of security and a 
method for using the same. 

SOLUTION: The card is mainly equipped with a card base material 1 
and a magnetic recording layer 2; and data corresponding to the 
card base material 1 of a magnetic card 6, which consists of a 
printing layer, a silver layer 3 and an overcoat layer 4 as additional 
layers, a magnetic paint used for the magnetic recording layer 2 
painted on the base material, the magnetic card 6, which uses a 
shape memory resin for a resin used as an ink of the printing layer 
printed, and a deformation stored in the shape memory resin of the 
magnetic card 6 is stored in the magnetic card or a card reader, are 
compared with data corresponding to a deformation of the 
reproduced magnetic card and the authenticity of the magnetic card 
is discriminated. 
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* NOTICES * 

JPO and \HP\1 are not responsible for any 
danages caused by the use of this translation. 

LThts document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A magnetic card using a shape-memory resin for said card base material in a magnetic card which provided 
a magnetic recording layer which consists of magnetic bodies on a card base material which is a base material. 
[Claim 2]A magnetic card using the shape-memory resin as a card base material of ink for which a magnetic paint 
applied to a card base material as a magnetic recording layer or a character, a pattern, etc. are printed in the 
magnetic card according to claim 1 same to either at least. 

[Claim 3]a magnetic card characterized by a part of flat surface of this magnetic card, or boiling all and performing 
shape memory treatment in a magnetic card of a statement at either claim t or claim 2. 

[Claim 4]A magnetic card in which an electrical signal patternized corresponding to shape by which shape memory 
was carried out to this magnetic card in the magnetic card according to any one of claims 1 to 3 is characterized by 
what is recorded on a magnetic recording layer of this magnetic card as magnetic data. 

[Claim 5]whenever it uses it in the magnetic card according to any one of claims 1 to 4, being inserted in a card 
reader, truth of this magnetic card is distinguished — truth — in a magnetic card. The directions for a magnetic 
card in which already memorized memory shape is restored by another new memory shape after predetermined 
processing, and data based on an electrical signal corresponding to this is characterized by being written in a 
magnetic recording layer of a processing system containing a card reader or this magnetic card. 
[Claim 63ln the directions for the magnetic card according to any one of claims 1 to 4, After making plane some or 
ai! of this magnetic card carry out shape memory to a crevice or heights. Or the directions for a magnetic card more 
than glass transition temperature (Tg) of a used shape-memory resin carrying out temperature up to temperature 
below the melting point, applying load of a direction which returns unevenness of this magnetic card to a flat 
surface, cooling as it is, and processing this magnetic card to a planar state after recovering memory shape. 
[Claim 7]Shape stored in this magnetic card within a card reader is recovered using any of claim 1 - claim 4, or a 
magnetic card of a statement. The directions for a magnetic card reading this shape by a card reader, considering it 
as an electrical signal eventually, identifying whether it is predetermined memory shape as contrasted with an 
electrical signal corresponding to memory shape given to a processing system which contains a card reader 
beforehand, and distinguishing truth of a magnetic card. 

[Claim 8]Shape stored in this magnetic card within a card reader is recovered using the magnetic card according to 
any one of claims 1 to 4, The directions for a magnetic card reading this shape by a card reader, considering it as an 
electrical signal eventually, identifying whether it is predetermined memory shape as contrasted with an electrical 
signal acquired from magnetic data corresponding to memory shape beforehand recorded on a magnetic recording 
layer, and distinguishing truth of a magnetic card. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the magnetic card which gave the function for preventing forgery 

and alteration, and the disposal method and a truth discriminating method in a magnetic card. 

[0002] 

[Description of the Prior Art]Conventionally, this kind of magnetic card provided magnetic bar codes, an optical bar 
code, etc, on the surface of the magnetic card, and raised security nature, and the method of preventing forgery and 
alteration was used abundantly. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the formation method of the bar code is based on 
methods, such as printing and spreading, in the conventional method, it is difficult to rewrite the pattern of the bar 
code formed once during magnetic card use. However this might complicate the bar code itself it had the problem 
of leaving the possibility of alteration of a magnetic card. 

[0004]Therefore, the technical problem of this invention prevents forgery and alteration, and there is in providing a 

high magnetic card of security, and directions for use for the same. 

[0005] 

[Means for Solving the Problem] 

** In a magnetic card which provided a magnetic recording layer which consists of magnetic bodies on a card base 
material which is a base material, this invention is a magnetic card which uses a shape-memory resin for said card 
base material. 

[0006]** this invention is a magnetic card which uses at least the same shape-memory resin as a card base 
material of ink which prints a magnetic paint applied to a card base material as a magnetic recording layer or a 
character, a pattern, etc. for either in a magnetic card given [ aforementioned ] in **. 

[0007]** this invention is a magnetic card in which shape memory treatment is performed in a magnetic card of a 
statement in plane some or all of this magnetic card to either the aforementioned ** or **. 

[0008]** this invention is a magnetic card in which an electrical signal patternized corresponding to shape by which 
shape memory was carried out in a magnetic card of a statement at this magnetic card to either the aforementioned 

- is recorded on a magnetic recording layer of this magnetic card as magnetic data. 
[0009]In a magnetic card given in either the aforementioned this invention, whenever it uses it, being 

inserted in a card reader, truth of this magnetic card is distinguished — truth — in a magnetic card. Already 
memorized memory shape is restored by another new memory shape after predetermined processing, and an 
electrical signal corresponding to this is the directions for a processing system containing a card reader or a 
magnetic card rewritten by magnetic recording layer of this magnetic card. 

[OOlOjIn the directions for a magnetic card given in either the aforementioned this invention. After 

making plane some or all of this magnetic card carry out shape memory to a crevice or heights. Or after recovering 
memory shape, it is the directions for a magnetic card which more than glass transition temperature (Tg) of a used 
shape-memory resin carries out temperature up to temperature below the melting point, applies load of a direction 
which returns unevenness of this magnetic card to a fiat surface, cools as it is, and processes this magnetic card to 
a planar state. 

[001 1]** this invention uses a magnetic card of a statement for either the aforementioned ** - **, Recover shape 
stored in this magnetic card within a card reader, read this shape by a card reader, and it is eventually considered 
as an electrical signal, It is the directions for a magnetic card identifying whether it is predetermined memory shape 
and distinguishing truth of a magnetic card as contrasted with an electrical signal corresponding to memory shape 
given to a processing system which contains a card reader beforehand. 

[001 2]** this invention uses a magnetic card of a statement for either the aforementioned ** - **, Recover shape 
stored in this magnetic card within a card reader, read this shape by a card reader, and it is eventually considered 
as an electrical signal, It is the directions for a magnetic card which identifies whether it is predetermined memory 
shape and distinguishes truth of a magnetic card as contrasted with an electrical signal acquired from magnetic data 
corresponding to memory shape beforehand recorded on a magnetic recording layer. 
[0013] 

[Embodiment of the Invention]An embodiment of the invention is described. 

[0014]As shown in drawing 1 , the magnetic card of this invention as main components The card base material 1, It 
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consists of the magnetic recording layer 2, and consists of the silver layer 3, the overcoat layer 4, etc. which are 
added for a surface protection, or and the other purposes if needed to others, a character and a pattern are 

further displayed on the surface of a card base material, and an ornament and the printing layer for carrying out 
information presentation are formed in ink. The magnetic card of this invention uses a shape-memory resin for the 
magnetic paint for magnetic recording layer 2 applied on this card base material 1 and a substrate, or the resin of 
ink printed. Carry out shape memory of the non-plane surface portion (deformed portion) to a part or all of a planar 
state, or. Or as a disposal method which returns the shape of the magnetic card which transformed the deformed 
state which restored the shape memorized beforehand into memory shape, such as returning planate, to a flat 
surface, A magnetic card is returned to a planar state by more than the glass transition temperature (Tg) of the 
shape-memory resin using this magnetic card to this magnetic card carrying out temperature up to the temperature 
below the melting point, and cooling, applying the load of the direction which flattens this magnetic card to this 
magnetic card. At the time of actual use, the shape made to memorize within a card reader etc. is recovered, it 
identifies as contrasted with the electrical signal which reads and efectrical-signal-izes restored memory shape, and 
has been beforehand given to the magnetic card or the card reader, and the truth of a card is distinguished. 
[001 5]In addition, it identifies in the shape which was made to restore the memory shape of a magnetic card and 
was restored, and shape memory of another modification is carried out to a magnetic card after that. Then, by the 
aforementioned method, return a magnetic card to a planar state and this modification that carried out shape 
memory. It enables it to distinguish the truth of a magnetic card by making the magnetic recording layer of a 
magnetic card memorize as magnetic data, and comparing the magnetic data of the modification which the magnetic 
card restored, and a magnetic recording layer at the time of next magnetic card use. 

[0016]The deformation pattern of a magnetic card has an infinite possibility, correspondence of modification and its 
magnetic-data-izing also has an infinite pattern further, and since the deformation data in which the magnetic cards 
itself differed each time can also be made to memorize, the security nature of a card can be raised further, 
[0017] 

[Example]Hereafter, the example of this invention is described with reference to drawing 2 . 

[001 8](Example 1) As the card base material 1, what adjusted the urethane system shape-memory resin to the 188- 
micrometei — thick sheet shaped was used. Then, as the magnetic recording layer 2 to the one side side of this sheet 
the barium ferrite powder of 2750 oersted coercive force, It mixed and distributed to the same urethane system 
shape-memory resin as the card base material 1, and applied completely by S-micrometer thickness, and after 
spreading, magnetic orientation is applied in the direction of a card length hand, it dries and barium ferrite powder 
was stiffened. 

[0019]In the ink colored this shape-memory resin, over the whole surface, a character is printed, it dried and the 
opposite hand of the magnetic recording layer of this card base material was stiffened, 

[0020]Then, on said magnetic recording layer 2, the silver layer and the overcoat layer were applied by about 3~ 
micrometer thickness, and it dried. 

[0021 ]As a spreading dry going-up sheet is cut into card shape and it is shown in drawing 2 (a) here. Two wavelike 
mountains (curl) prolonged in rectangular directions to the direction of movement of a magnetic card were formed, 
and modification was stored in the card at the temperature more than the melting point of the used shape-memory 
resin so that the whole might curl about 3 mm to the magnetic recording layer 2 side (based on the card curvature 
measuring method of JISX631 1). 

[00223At this time, the value of the distance A1 from the end of a magnetic card to the height peak of a mountain 
(curl), 81, and height [ to the height peak from the base level 7 ] XI and Y1 was calculated, and the following beam 
was rounded off, and each figure single [ top ] was arranged for the integer, and was recorded on the magnetic 
recording layer of the magnetic card. 

[0023]As shown in drawing 2 (b), shape memory of the modification was carried out by the above-mentioned 
method, and by the griddle 5 as for which more than the glass transition temperature (Tg) of the shape-memory 
resin used for this heated the magnetic card 6 in which the information in which the shape specialized was recorded 
to the temperature below the melting point, it put from the upper and lower sides, and held for 30 seconds. Then, it 
cooled to the temperature below Tg of a shape-memory resin, with the magnetic card 6 put 

[0024]As shown in drawing 2 (c), the magnetic card 6 was able to be put at the above-mentioned temperature by 
the griddle 6, and the curl amount was able to be returned to about 0-mm planar state by cooling as it is. 
[0025]Next, in order to restore the memory shape of this magnetic card, as shown in drawing 2 (d). it heated for 
about 30 seconds, without more than the glass transition temperature (Tg) of the shape-memory resin used in this 
magnetic card applying the load from the outside at the temperature below the melting point. Then, when it cooled 
below to glass transition temperature (Tg), the curl of two about 3-mm mountains by the side of the magnetic 
recording layer which carried out shape memory first reappeared. 

[0026]The curl amount of each mountain at this time and the position of the height were measured, and the 
numerical value A2 summarized for the integer, B-2, X2, and Y2 were calculated, and as a result of comparing with 
the value A1 which evaluated the first curled condition and was recorded on the magnetic card. B1, XI, and Y1, it 
has been judged as the same value. 

[0027]Next, by the method of the shape memory which described this magnetic card 6 above, in the magnetic 
recording layer 2, shape memory of the shape of about 4 mm made to curl was carried out to the reverse side, and 
the value which evaluated this memory shape was recorded on the magnetic recording layer this time. Next, this 
magnetic card is returned to a planate state by the aforementioned method. 
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Then, when recovery of shape was performed, a magnetic recording layer and the curl by the side of reverse 
reappeared. 

the place which contrasted the value which evaluated this curled condition, and the value recorded on the card — it 
was in agreement and distinction of truth was completed. Although comparison contrast was carried out with the 
data beforehand memorized by the card in this example, it cannot be overemphasized that it can distinguish similarly 
even when this is saved with the processing system which contains a card reader beforehand. 
[0028]It was checked that the repeat execution of the reappearance of the shape memory of modification of a 
magnetic card, flattening, and memory shape can be carried out by this. 

[0029]Although all of a card base material, a magnetic recording layer, and a printing layer explain in this example 
with the magnetic card which used the same shape record resin, if the card base material is produced by the shape- 
memory resin at least, the effect of this invention is acquired. That is, although the thickness beyond it is used from 
around 200 micrometers as for the thickness of the card base material generally used as a base material of a 
magnetic card, other layers are because it all comes out, and modification can fully reappear by the stability of a 
card base material since it is small, at most 10 thru/or 20 micrometers and. The reproducibility at the time of 
restoration improves by using the same shape-memory resin for layers added, such as a magnetic recording layer, a 
printing layer, and a silver layer, besides a card base material. The magnetic recording layer and printing layer which 
are applied and printed by touching especially the both sides of a card base material are using the same shape- 
memory resin, and there is an advantage from which endurance is also secured besides improvement in the 
reproducibility at the time of restoration. 

[0030]Although what carried out numerical arrangement of a height of thread and the distance from the end of the 
peak was used in the example of this invention as an electrical signal (coded data) corresponding to the modification 
which was beforehand recorded on the card reader or the magnetic card and by which shape memory was carried 
out, it is not necessary to adhere to this. If it is the curvature and others of the number of mountains, or a 
mountain, and a measurement possible value, many methods are employable in the range of security demanded 
although it can be used and the method of numerical arrangement also carries out dependence to the capability of 
an arithmetic unit or memory storage, etc. 

[0031]Although the magnetic card was put from the upper and lower sides by the griddle which more than the glass 
transition temperature (Tg) of the shape-memory resin used for the magnetic card made into the temperature below 
the melting point as a disposal method to flatten and it was shown by the method of cooling this after that, it does 
not restrict to this method. Namely, what is necessary is just to be able to cool in this invention, holding the 
disposal method flattened without losing the shape memory effect of a magnetic card, for example, a magnetic card, 
to this temperature requirement, and applying load which is flattened. 

Therefore, it cannot be overemphasized that it is possible enough also by the method by the heated roll etc. which 
were made into said temperature requirement. 

[0032] 

[Effect of the Invention]!n this invention, a shape-memory resin is used for the magnetic paint applied and printed 
on a card base material and a substrate, and resin of ink in the above-mentioned magnetic card. 
Therefore, carry out shape memory of the modification of specific shape, return a magnetic card to a planar state, 
or. By being able to perform recovery of the shape made to memorize, and repetition memory and restoration still 
being attained, and electrical-signaHizing memory shape, recording on a card reader or a magnetic card, and 
comparing with the reproduced deformed state, Forgery and alteration can be prevented and a high magnetic card of 
security and directions for use for the same can be supplied. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the magnetic card of the example of this invention. 

[Drawing 2] Memory of the memory shape of the magnetic card of the example of this invention, and restoration in 
the explanatory view to explain drawing 2 (a). As for the figure and drawing 2 (c) in which the state of flattening the 
magnetic card of drawing 2 (a) on both sides of a griddle is shown, in the figure and drawing 2 (b) in which the state 
where shape memory was carried out so that it might curl to the magnetic recording layer side is shown, the figure 

drawing 2 (d) in which the state where it became planate is shown are the figures showing the state where 
memory shape restoration was carried out. 
[Description of Notations] 

1 Card base material 

2 Magnetic recording layer 

3 Silver layer 

4 Overcoat layer 

5 Griddle 

6 Magnetic card 

7 Base level 

Distance from A1, A2, B1, and B-2 magnetic card end to the height peak 
X1, X2, Y1, and Y2 Height to the height peak from a base level 



[Translation done.] 
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